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Over the past 20 years, aggregate measures of global inequality have changed little even if significant structural changes have been observed. High growth rates of China and India lifted millions out of poverty, while the stagnation in many African countries caused them to fall behind. Using the World Bank's LINKAGE global general equilibrium model and the newly developed Global Income Distribution Dynamics (GIDD) tool, this paper assesses the distribution and poverty effects of a scenario where these trends continue in the future. Even by anticipating a deceleration, growth in China and India is a key force behind the expected convergence of per-capita incomes at the global level. Millions of This paper-a product of the Development Economics Prospects Group-is part of a larger effort in the department to collect data and develop analytical tools for monitoring poverty and income distribution impacts of global economic trends. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at mbussolo@worldbank.org, rdehoyos@worldbank.org, dmedvedev@worldbank.org and dvandermensbrugg@ worldbank.org.
Chinese and Indian consumers will enter into a rapidly emerging global middle class-a group of people who can afford, and demand access to, the standards of living previously reserved mainly for the residents of developed countries. Notwithstanding these positive developments, fast growth is often characterized by high urbanization and growing demand for skills, both of which result in widening of income distribution within countries. These opposing distributional effects highlight the importance of analyzing global disparities by taking into account -as the GIDD does -income dynamics between and within countries.
Introduction
In 1980, China and India accounted for 2 percent of global output, and the remaining low and middle income countries made up 16 percent of world GDP. By 2005, the contribution of China and India nearly quadrupled to 7 percent of global production, while the share of other developing countries declined to 15 percent. The growing importance of developing economies can thus be largely explained by the economic expansion of China and India. In the future, the increasing level of China and India's integration with the global economy, combined with sustained high growth, is likely to further cement their position as an important engine of global development.
This paper explores the potential consequences of sustained economic expansion in China and India by considering the effects the two emerging giants are likely to have on global trade, structure of production, and the distribution of income. While growth rates in China and India are likely to decelerate in the future, their growth path will still outperform growth outcomes of most other countries. Not only are these developments likely to drive convergence of per-capita incomes at the global level; they are also a key force behind the expected entrance of millions of Chinese and Indian consumers into the global middle class-a group of people who can afford, and demand access to, the standards of living previously reserved mainly for the residents of developed countries. Growing demand for goods is likely to boost trade in manufactured products but also raise demand for highly skilled workers. This implies that the rules of the global marketplace will be increasingly determined by the preferences of citizens of China and India, and pressures for policies favoring global integration are thus likely to increase in the future.
An outstanding growth performance of relatively poor and highly populated countries like China and India signifies a reduction in the number of poor around the world and a decline in global income disparities. Nevertheless, as it is shown by Chaudhuri and Ravallion (2006) , fast growth in China and India is characterized by high urbanization rates and growing demand for skills, both of which resulted in deteriorations in the distribution of income within these countries. These apparently opposing distributional effects highlight the importance of analyzing global disparities taking into account income differences not only between national states but also within them. The definition of global income distribution used in this study captures income differences between all the citizens in the world; we may think of the resulting global inequality as showing the income differences that would prevail if the world was seen as a single country. The concept of global income distribution becomes increasingly relevant as people's perception regarding their relative position in society is no longer based solely on a national yardstick, but it is influenced by the increased awareness of living standards of people around the world (Milanovic, 2006) . On the other hand, within-country distributional changes should not be disregarded since economic policy is still decided and implemented at the national level.
The empirical results of this paper are produced with the World Bank's LINKAGE global general equilibrium model and the newly developed Global Income Distribution Dynamics (GIDD) tool. GIDD is a framework for ex-ante analyses of the distribution and poverty effects of changes in macroeconomic policy and/or trends in global markets. It complements a global CGE analysis with global microsimulations based on standardized household surveys. The tool pools most of the currently available household surveys covering 1.2 million households in 63 developing countries; household information from developed countries comes from the Luxemburg Income Study dataset. These micro data are complemented with more aggregate information for countries where no surveys are available; the final dataset covers 91 percent of the world's population (see Annex 1 for details).
The paper is organized as follows. The next section sketches the methodology, assumptions, and data behind the GIDD. Section 3 presents the macroeconomic results of the baseline scenario, showing the importance of China and India for global growth and trade. Section 4 assesses the importance of growth in China and India for the changes in the global income distribution and the emergence of a global middle class. The final section offers concluding remarks.
Methodology
The empirical analysis in this paper relies on two tools developed at the Development Economic Prospects Group of the World Bank: the LINKAGE global computable general equilibrium (CGE) model and the GIDD, which combines a consistent set of price and volume changes from the CGE model with expected changes in demographic structure to create a hypothetical distribution of income in 2030. We begin with a brief description of the LINKAGE model and then proceed to introduce the GIDD framework and its ability to map macroeconomic outcomes to disaggregated household survey data.
LINKAGE: a global dynamic multi-sectoral model
The forward-looking scenarios in this paper have been produced with the World Bank's LINKAGE model. At its core, LINKAGE is essentially a neo-classical growth model, with aggregate growth predicated on assumptions regarding the growth of the labor force, savings/investment decisions (and therefore capital accumulation) and productivity. Unlike more simple growth models, however, LINKAGE has considerably more structure (see van der Mensbrugghe (2006) for a detailed description). First, it is multisectoral. This allows for more complex productivity dynamics including differentiating productivity growth between agriculture, manufacturing and services and picking up the changing structure of demand (and therefore output) as growth in incomes leads to a relative shift into manufactures and services. Second, it is linked multi-regionally allowing for the influence of openness-via trade and finance-on domestic variables such as output and wages. Third, the LINKAGE model has a more diverse set of productive factors including land and natural resources (in the fossil fuel sectors), and labor is split between unskilled and skilled categories.
The LINKAGE model has a 2001 base year and relies on the Global Trade Analysis Project (GTAP) 6.1 database 1 to calibrate initial parameters. A scenario is developed by solving for a new equilibrium in each subsequent year through 2030. The growth in the labor force is driven by demographics-essentially given by the growth of the working age population. Differentiated growth of skilled versus unskilled workers is partly driven by demographics and partly driven by changes in education rates. As education levels rise (in the younger populations), they eventually increase relative growth of skilled workers once they enter the labor force (and older unskilled workers retire). Savings decisions are partly driven by demographics-rising as youth dependency ratios fall and falling as elderly dependency ratios rise. Investment rates are driven by changes in growth rates (the accelerator mechanism) and differential rates of return to capital. Net foreign savings is the difference between domestic savings and investment.
Productivity is derived by a combination of factors, but is also partially judgmental. First, agricultural productivity is assumed to be factor-neutral and exogenous and is set to estimates from empirical studies. Productivity in manufacturing and services is laboraugmenting and a constant wedge is imposed between productivity growth in the two broad sectors with the assumption that productivity growth is higher in manufacturing than in services. Finally, the model assumes that energy efficiency improves autonomously by 1 percent per year in all regions and that international trade costs also decline by 1 percent per year.
GIDD: linking macroeconomic outcomes to micro survey data
The GIDD framework is based on micro-simulation methodologies developed in the recent literature, including Bourguignon and Pereira da Silva (2003) ; Ferreira and Leite (2003, 2004) ; Chen and Ravallion (2003) ; and Bussolo, Lay, and van der Mensbrugghe (2005) . The starting point is the global income distribution in 2000, assembled using data from household surveys for 84 countries and data on income groups (usually vintiles) for the remaining countries; the final sample covers 91 percent of the world population (see Annex 1 for a full detailed list). 2 The hypothetical 2030 distribution is then obtained by applying three main exogenous changes to the initial distribution: (a) demographic changes, including aging and shifts in the skill composition of the population; (b) shifts in the sectoral composition of employment; and (c) economic growth, including changes in relative wages across skills and sectors.
The empirical framework is depicted in Figure 1 . Our simulations will include the expected changes in the shares of population by groups formed by age and education characteristics (top boxes of Figure 1 ). The future changes in population shares by age (upper left part of Figure 1 ) are taken as exogenous from the population projections provided by the World Bank's Development Data Group. Therefore, we assume that fertility decisions and mortality rates are determined outside the model. The change in shares of the population by education groups incorporates the expected demographic changes (linking arrow from top left box to top right box in Figure 1 ). Next, new sets of population shares by age and education subgroups are computed and household sampling weights are rescaled according to the demographic and educational changes above (larger box in the middle of Figure 1 ). In a second step, the demographic changes will impact overall labor supply by age and skill groups. These changes are incorporated into the CGE model to simulate overall economic growth, growth in relative incomes by education groups and sector reallocation of labor (link between the middle and bottom rectangles). Finally, the results of the CGE are passed-on to the re-weighted household survey (bottom link in Figure 1 ). In reality these changes take place simultaneously, but in the GIDD's simplified framework they are accommodated in a sequential fashion. In the first step, total population in each country is expanded until it reaches the World Bank's projections for 2030. The structure of the population is also changed; for example, as fertility rates decrease and life expectancy increases, older age cohorts will become larger in many countries. To accommodate these changes in the survey data, larger weights have been assigned to older people than those assigned to younger individuals. 3 In the next step, workers move from traditional agricultural sectors to more dynamic industrial and service sectors, and new incomes are estimated for these movers. Finally, consistent with an overall growth rate of real income per capita, changes in labor remuneration by skill level and sector are applied to each worker in the sample depending on their education and sector of employment. The number of workers changing sector of occupation and the growth differential in labor remuneration which are used to "shock" the micro-data are consistent with the results of the global computable general equilibrium (CGE) model described in the previous Section. (Note that the outcomes of the CGE model are also influenced by the same demographic changes described above.) The sequential changes described above reshape national income distribution under a set of strong assumptions. In particular, income inequality within population subgroups formed by age, skills, and sector of employment is assumed to be constant over the period. Moreover, data limitations affect estimates of the initial inequality and its evolution. Although consumption expenditure is a more reliable welfare measure than income, and its distribution is normally more equal than the distribution of income, consumption data are not available for all countries' surveys. To get a global picture, the present study had to include countries for which only income data were available. Finally, measurement errors implicit in purchasing power parity exchange rates, which have been used to convert local currency units, also affect comparability across countries. The resulting income distribution should thus not be seen as a forecast of what the future distribution might look like; instead it should be interpreted as the result of an exercise that captures the ceteris paribus distributional effect of demographic, sectoral, and economic changes.
Figure 1 GIDD methodological framework
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The World Economy in 2030 3.1 Developing countries will grow faster due to favorable demographic and productivity trends Under the baseline scenario of this paper, global GDP grows at an average annual rate of 2.9 percent between 2005 and 2030. 4 Measured at constant 2001 prices the global economy would reach $75 trillion in 2030 up from $35 trillion in 2005, an overall increase of some 2.1 times ( Figure 2 ). The developing-country GDP would jump from $8 trillion to $24.3 trillion increasing its global share of output from 23 percent to 33 percent. 5 younger heads. For a complete technical description of this re-weighting procedure, which in addition to the age structure also involves education attainments, see Bussolo, De Hoyos and Medvedev (forthcoming) . 4 This represents a modest acceleration of what was observed between 1980 and 2005. For high-income countries, projected growth rates decrease slightly (from 2.0 to 1.9) but a more significant acceleration is attributed to developing countries (from 2.4 to 3.1). 5 Evaluated at 2001 market exchange rates and constant prices. The rapidly emerging economies would normally be associated with rising real exchange rates so that their weight in the global economy will actually be measurably higher in value terms than in constant price volume terms.
Figure 2: Developing countries will account for a larger portion of world output in the coming decade
The accelerated growth path of many developing countries is a consequence, in the authors' judgment, of the combination of improved initial conditions, better policies, demographic trends, and the still wide gap in productivity-relative to high-income countries. The influence of these factors on growth is already visible in the recent performance. If one decomposes the last 25 years in two periods-1980-2000 and 2000-2005-average growth in developing countries jumped from 3.2 percent per year in the first period to 5 percent per year in the second. Over time, China and India played a major role in the quickening pace of growth in the developing world: the contribution of the two giants to growth of low and middle income countries has increased from 45 percent in the first period to 50 percent in the second (Figure 3 ). 1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005 China India Brazil Mexico Other developing
The baseline scenario envisions a slight slowing of this recent performance: over the next 24 years, China and India are likely to account for 18 percent of growth in global output and 46 percent of growth in real output of today's low and middle income countries.
Given their importance in explaining the projected growth rates, demographic and productivity future trends deserve some further consideration. Assumptions about technological changes and the ensuing productivity growth are subject to a wide band of possibilities. There is no agreement on how to interpret recent productivity growth, let alone how to anticipate future patterns. The macro assumptions on productivity built into the forecast are largely consistent with the estimates of total factor productivity (TFP) growth from the literature (see, for example, Bosworth and Collins 2003) . The world saw a period of very rapid TFP growth in the 1960s, followed by a decade of stagnation coinciding with the energy crisis of the 1970s, recovery to an estimated rate of 0.8 percent per year in the 1980s and 1990s, and an acceleration in the 2000s. There have been large variations across regions. The central scenario assumes a long-term rate of TFP growth in the range of 1.0-1.4 for the high-income countries, somewhat on the high end of the Bosworth and Collins estimates. The range for developing countries is somewhat wider-between 0.7 and 2.9 toward 2015 and declining slowly thereafter as the positive impacts of rural-to-urban migration fade. TFP improvements are modeled as labor-augmenting productivity (Harrod-neutral technical change), which is skill-neutral but sector-biased. Consistent with the existing literature, productivity in agriculture expands at an average annual rate of 2.5 percent in all countries. Improvements in labor productivity take place at a much faster pace in manufacturing, where China and India register annual increases of 15 percent for manufacturing sectors (for comparison, US manufacturing productivity grows at 2.5 percent per year over the same period).
Two significant demographic changes are occurring at the moment: a) virtually all of the increase in global population will be in developing countries, and b) today's high-income countries and China will become significantly older. Changing demographics weigh heavily on the results influencing the growth of employment, demand trends, and changes in savings and investment behavior (and even productivity). The world will add 1.5 billion persons to its population between 2005 and 2030-going from (about) 6.5 billion to 8 billion. Roughly 12 percent will be living in high-income countries-down sharply from the 18 percent in 1980 and 14.5 percent in 2005. Due to the differential in fertility rates, all but 40 million of this growth in population will occur in developing countries. While this represents a substantial increase in the number of persons-with concomitant effects on already scarce resources-it also represents a slowing of world population growth that added 2 billion persons between 1980 and 2005.
Figure 4: World population growth will be concentrated in developing countries in the coming decades
The largest contribution to the nearly 1.5 billion increase in developing regions can be attributed to India, representing 320 million additional persons, and to Sub-Saharan Africa excluding Nigeria and South Africa, with a similar increment of 320 millioneach contributing 20 percent to the global increase. Despite China's one-child policy and overall aging population, the momentum of the current population will generate 170 million additional Chinese by 2030, another 11 percent of the global increase.
This disparity in population trends is also reflected in divergent paths for labor force and employment across developing and developed countries. Developed countries' employment growth, though positive through 2010 at about 1.2 million new jobs per year, becomes negative thereafter, with an average loss of about 700,000 jobs between 2010 and 2015, jumping to an annual average loss of over 3.2 million between 2025 and 2030. 6 Labor force growth is still rapid in developing countries-though on a declining trend throughout the period.
For developing countries, aging populations (as defined by the number of elderly per 100 workers) will rise only slowly from current levels through about 2020, but will start accelerating modestly afterwards to reach a level of nearly 19 starting from 12 in 2005. This is still well below the developed-country average of 30 today and differs widely across regions. China will see a sharper rise in its elderly dependency rate, moving from 12 currently to 25 by 2030. This could be contrasted with India, which has a level similar to China's at 11, but rising to only 16 by 2030. 7
Per Capita Incomes Will Begin to Converge Across Countries
Under the growth scenario just described and using PPP exchange rates 8 , the speed of convergence between developing-and developed-country incomes would be noticeable but perhaps not major. At today's income in PPP terms, the average developing-country resident receives about 16 percent of the average income of high income countries-$4,800 versus $29,700 ( Figure 5 ). This ratio would rise to 23 percent in 25 years' time, representing an average developing-country income of $12,200 versus $54,000 for highincome countries.
There is great variance across countries. Chinese incomes would rise from 19 percent of the average high income level to 48 percent (in PPP terms), a significant narrowing of the gap, and would achieve an average income close to the lower range of today's poorest high-income countries. Per capita incomes in India are likely to rise much more slowlyfrom 11 percent in 2005 to 17 percent in 2030-due to faster population growth and more measured expansion in real GDP. There would be a further falling behind in Sub-Saharan Africa with its modest per capita growth below the high-income average, and Latin America would see little if any convergence on average. As the previous 25 years have shown, there is plenty of scope for surprises and countries doing significantly better, even compared to countries with similar initial conditions. 7 For developed economies, the standard economic impacts of slowing population growth and aging suggest that aggregate savings will decline, all else being equal, as aging populations tend to dis-save or consume out of existing assets. This would tend to decrease the amount of savings available for developed countries. The evidence for this dis-saving is however mixed. Aging populations can have other consequences. Productivity growth could be higher in economies with rapid increases in the number of youth joining the labor force. They can also be associated with changes in consumer behavior with less demand for food and educational services and more demand for leisure and health services (McKibbin 2005; Bryant 2004; Helliwell 2004; Tyers and Shi 2005) . There could also be fiscal implications as promises to earlier generations in terms of social welfare benefits prove hard to finance with a lower tax base. This eventually may involve a combination of lower benefits and delay of retirement age or other forms of higher labor force participation rates by the elderly. 8 Using the market dollar exchange rate of an economy provides a biased estimate of individual wellbeing because prices differ substantially across economies-particularly for non-traded goods such as personal and housing services. For this reason, it is more appropriate to use the PPP exchange rates, which take into account these differences in prices.
Figure 5: In some developing regions, per capita incomes will begin to converge with those in high-income countries
The rather modest level of convergence overall nevertheless obscures the fact that market opportunities for both developed and developing countries will increase dramatically as the sheer size of the population of developing countries ensures the growth of a very significant middle and upper class likely to rival the purchasing power of today's high income consumer. 9 Thus, notwithstanding the challenge that poverty will continue to hold on the global community, the wider spread of wealth globally will also provide greater means to deal more substantively with poverty and other global concerns such as the environment and health.
Accelerated Growth and Changes in Production and Trade Structure: Consequences for Factor Prices
The previous sections have shown that under baseline conditions, growth in China and India will account for a large share of global output. Similarly, as both of the giants are already major participants in the global trade arena, the continued expansion of Chinese and Indian economies is likely to have far-reaching consequences for world trade. This section highlights four main developments: increasing orientation of the giants' economies towards services, growing demand for skilled workers, further improvements in competitiveness of manufactured goods, and rising imports of agricultural products from high income countries.
As average incomes of developing countries converge to OECD levels, demand for services in the developing world is likely to increase faster than in high income countries because services tend to have higher income elasticities than agricultural and manufactured products. Some of this catch-up will be moderated by growing demand for health and public services by the aging OECD populations, but overall, faster growth in low and middle income countries-and particularly China and India-is likely to translate into more pronounced shift of production towards service activities ( Figure 6 ). 10 In order to accommodate this growing share of services in total output, the contribution of other sectors to aggregate production will decrease. For developing countries, the expansion is likely to come at the cost of agricultural output: China's agricultural output share is likely to decrease by more than one-half, while India's agricultural production share could decline by one-third. This is driven by sustained large increases in manufacturing productivity in both countries, which underpin their leading growth performance. The fast pace of productivity growth in manufacturing sectors allows their share of total output to remain roughly constant between 2005 and 2030, despite the demand-driven pulling of resources into the service sectors. For the high income countries, the converse is likely to be true. Because productivity in manufacturing among OECD countries grows slower, the share of manufacturing in total output declines from 26 percent in 2005 to 19 percent in 2030.
The changing sectoral structure of Chinese and Indian economies is likely to have profound effects on factor returns. Because services tend to be more skill intensive than other sectors, increasing demand for services is likely to exert upward pressure on skilled wages. In 2005, 79 and 91 percent of total skilled wage bill in China and India is paid to service sector workers, and these shares could rise further by 2030. Demand for skilled workers over the coming decades is likely to be particularly acute in China, where slower population growth will add to the relative scarcity of the white-collar employees. Improvements in education service provision, combined with the fact that younger cohorts tend to be better educated than their older colleagues, are likely to lessen some of the pressures in the labor market. Nonetheless, our baseline scenario envisions an 10 Also see Table 4 in the Annex for additional details.
increasing relative scarcity of skilled workers in China and India (as well as most of the developing world) and as a result the skill premium is expected to rise (Figure 7 ). This widening of wage gaps could lead to increasing inequality within fast-growing economies, although such pressures could be counteracted by a host of effects including falling rural-urban wage differentials, decrease in the gender wage gap, or changing returns to other worker characteristics. Productivity growth, changing sectoral structure, and widening skill premiums lead to important changes in international competitiveness of developing countries. Low and middle income nations solidify their comparative advantage in exports of manufactured goods, which rise from 79 to 88 percent of total merchandise exports between 2005 and 2030 ( Figure 8 ). The trend is even more pronounced in China and India, which benefit from a TFP growth significantly above the developing country average. In our scenario, 97 percent of Chinese and 98 percent of Indian merchandise exports are likely to originate from manufacturing sectors. As high income countries lose competitiveness in the manufacturing sector due to their lower productivity, the share of manufacturing products in their total exports is likely to decline significantly. The result that agricultural products become a more important component of high income countries' exports may seem counter-intuitive at first glance. There are two main reasons for this development. First, our baseline does not include any significant removal of domestic support in agriculture, which allows high income farm producers to sell a significant portion of their output on the world markets. Second, as developing countries, led by China and India, gain competitiveness in the manufacturing sector, the relative price of agricultural products imported from high income countries declines. This is illustrated in Table 1 , which shows global market shares for China and India, as well as the standard set of World Bank-defined regions. While China and India's global market shares in exports of manufactured goods double and triple, respectively, their significance as exporters in world agricultural markets diminishes even more dramatically. Furthermore, while India's share of global food imports does not change appreciably, by 2030 China could account for a large share of total imports of agriculture and processed food. It is important to note that the numbers in Table 1 are not forecasts, and are predicated on a number of assumptions, including the same rate of productivity improvement in farm products across high income and developing countries. If, on the other hand, China's productivity growth in agriculture is able to follow the path of its manufacturing productivity more closely, the relative price of imported agriculture would rise and limit the country's willingness to purchase agricultural products from abroad. 11 The last two columns of Table 1 show that the exports of low and middle income countries could account for one-half of total global exports by 2030, up from one-third in 2005. This expansion is driven to a large extent by the growth in trade originating in China and other Asian countries, with the former already the world's second leading exporter in 2005 behind high income European countries. This growing importance of developing countries is also reflected in changes in the direction of trade, which is also likely to undergo significant shifts over the next 25 years. Figure 9 and Figure 10 show that the faster pace of growth in developing countries translates into their rise as destinations for Chinese and Indian exports. At the same time, China and India buy many more of their manufacturing imports from developing countries, while agricultural imports are increasingly sourced from high income countries (consistent with the analysis above). Much of the growing trade dependence between developing countries is due to trade in intermediate goods-today, 63 percent of China's imports are classified as intermediate goods, with roughly half of them coming in the form of parts and components. With the increasing orientation of developing countries towards manufacturing sectors, these linkages are likely to become even stronger in 2030. 
Slower growth in China and India: consequences for the global economy
The previous sections have argued that the pace of growth in China and India over the next 25 years is likely to significantly outpace the growth in the rest of the developing world. How would our outlook on the global economy change if instead the two giants grew at a rate equal to the developing country average? In this section, we present an illustrative simulation where the 2015-2030 TFP growth rate in China and India is set to the low and middle income country average. In addition, foreign saving is kept at baseline levels to sterilize the effects of international capital mobility and focus the analysis on the spillover effects through international trade.
In this simulation, China's 2005-2030 real GDP growth declines from 5.8 to 5.2 percent, while that of India is reduced from 4.9 to 4.4 percent. World GDP growth over the same period declines by 0.06 percent per year; this effect is mostly driven by a reduced contribution of the giants to global output (direct effects). The indirect effects-spillovers to other countries through changing trade patterns and world prices-have only minor impacts on real GDP. The main reason for this result is that the growth process is determined by accumulation of labor and capital, and TFP improvements. Slower growth in China and India does not have an impact on labor force growth or capital accumulation in other countries, and affects TFP only marginally through reduced openness. 12 However, effects on consumption are more pronounced (Figure 11 ). In 2030, global consumption is one percent lower relative to baseline, although most of the decline is accounted by the large losses in China and India. If the two giants are removed from the global aggregate, consumption losses are reduced to 0.2 percent. In relative terms, consumption in developing countries (excluding China and India) and high income countries declines by the same amount (0.2 percent), but the aggregate losses are much more pronounced in high income countries, where consumption in 2030 is lower by US$66 billion. There are two factors responsible for fall in global consumption outside of China and India: on the one hand, consumers in the rest of the world must now pay higher prices for Chinese and Indian products (which are produced using less efficient technologies), and on other hand, producers in these countries receive lower prices for the products they sell to China and India due to reduced global demand. As briefly described in the methodology section, the demographic shifts and economic changes simulated with the CGE model are used to "shock" individual household incomes and a new counterfactual global income distribution for 2030 is estimated. 13 By comparing the simulated and the initial global income distributions, one can infer the importance of China and India in explaining some of the key changes in the global distribution as the reduction of global inequality and the emergence of a global middle class.
Global Income Inequality
If the world were a single country, it would be one of the worst distributed, 14 with a Gini coefficient of 0.68 (see Table 2 ), well above the world's simple average of 0.39 and the population-weighted average of 0.35. The fact that global inequality is higher than the inequality level within most countries is explained by disparities in average incomes between countries. This is also clear from the results of two different population decomposition 15 exercises: (1) defining the subgroups as countries, and (2) defining two subgroups, China and India versus the rest of the world. The results show that a measure of international inequality based on country's average incomes, completely ignoring within-country differences in incomes, would capture three quarter of total global inequality in 2000. In other words, eliminating all within-country income differences would bring global income inequality down by 25 percent. In a second exercise the world's population is partitioned in two subgroups, one containing the populations of China and India and the other one with citizens from the rest of the world. This decomposition shows that in 2000 comparing average incomes of the China and India group with average income in the rest of the world (RoW) would be enough to capture 18 percent of total income inequality ( Table 2) .
The importance of China and India gets much larger when considering changes between the 2000 and 2030 global distributions. By 2030, the Gini for the global income distribution is 5 points lower than its level in 2000. According to the decomposition results, the reduction in inequality between 2000 and 2030 is entirely accounted for by a reduction in disparities in average incomes across countries. Since reductions in average incomes differentials are weighted by population, a rapid growth of poor countries like China and India can have a great impact on global inequality. 13 It is worth noticing that the results of our model are not a forecast of future income distribution; the GIDD creates, within a global CGE-microsimulation framework, a hypothetical income distribution accommodating assumptions regarding the future rate of population growth, human capital accumulation, sectoral allocation and GDP growth (see Bussolo et al, 2007) . 14 Only Haiti with a Gini coefficient of 0.71 showed more inequality than the world as a whole in 2000. 15 A simple way of evaluating the importance of differences in average incomes between countries versus differences in incomes within countries is to undertake inequality decomposition by population subgroups. A subgroup decomposition exercise separates or partitions the population (in this case the world population) into mutually excusive groups and assesses how much inequality is accounted for by difference in incomes between groups versus within these groups (Mookherjee and Shorrocks, 1982) . The importance of a particular characteristic determining the partition rule will be captured by the proportion of inequality that can be accounted for by differences in average incomes between groups (Cowell and Jenkins, 1995). As a matter of fact, the decomposition results for China and India versus the rest of the world shows that 14 out of a total of 16 points reduction in the Theil index between 2000 and 2030 are explained by a reduction in inequality in average incomes between the China and India group versus the rest of the world (compare the result of 0.17 Theil points explained by China and India in 2000 with the 0.03 points for 2030). In other words, average income in China and India are closer to the world's average in 2030 than what they were in 2000.
The Emergence of the Global Middle Class
According to our baseline, in 2030, 16.1 percent of the world population will belong to what can be called a "global middle class," up from 7.6 percent in 2000. That is, in 2030 more than a billion people in developing countries will buy cars, engage in international tourism, demand world-class products, and require international standards for higher education. Compare that with only 250 million people in developing countries who had access to these kinds of living standards in 2000. This large middle class will create rapidly growing markets for international products and services-and become a new force in domestic politics.
The global middle class is defined here as in Milanovic and Yitzhaki (2002) . The authors proposed disaggregating the world population into three categories-the poor, the middle class, and the rich-where the middle class is defined by two absolute thresholds equal to the per capita incomes of Brazil and Italy. 16 By assigning an individual to the global middle class according to his or her income, Table 3 shows the evolution of this income group and contrasts it with the groups of the poor and the rich. 17 This table also shows that the great majority of the global middle class entrants are citizens of developing countries; hence tomorrow's global middle class will be formed, primarily, by today's citizens from poor countries. The total increase in the global middle class is explained by (1) population growth rates of cohorts within this class that are above the world average, and (2) by higher economic growth rates in developing countries which pull their citizens out of poverty and into the global middle class. The population growth rates of households within the global middle class (as classified in 2000) was relatively low with an average rate of 18 percent over the entire period, as opposed to the world average of 32 percent. Therefore, the great majority of the increase in the global middle class is explained by high economic growth rates taking place in developing countries. (1) totals may not sum to 100 because of rounding.
(2) Poor are defined as individuals with an income below the average of Brazil; the middle class was defined as individuals with an income between the per capita incomes of Brazil and Italy; rich are those individuals with incomes at or above the average income in Italy.
( How much of the expected increase in the global middle class is attributable to the economic performance of China and India? Figure 12 divides the global middle class into citizens from China, India and the rest of the World (RoW). In 2000 only 13.5 percent of the global middle class were Chinese nationals and no Indians belonged to this group. 18 By 2030 citizens from China and India had a combined shared of 44 percent of the global middle class, with the great majority (38 percent) being Chinese, in fact half of the total 740 million new entrants into the global middle class will be Chinese nationals. The importance of China and India in the global middle class will depend on their economic and population growth rates and the changes in their within-country income inequality. For instance, in China, 56 million people belonged to the global middle class in 2000-each of them earning more than 90 percent of all Chinese citizens, i.e. they belonged to the richest decile. By 2030, assuming income inequality in China remains constant, there will be 361 million Chinese in the global middle class, and their earnings will range from the sixth to the ninth decile of the Chinese national income distribution. Chinese members of the global middle class will no longer be among the richest Chinese citizens but will probably be considered upper middle class in their country. On the other hand, if China manages to reduce income disparities, making middle income cohorts fatter, they would contribute even further to the global middle class.
To inspect these effects in more detail, in Figure 13 we fit a non-parametric kernel income density for China, India and the world population in 2000 and 2030. Figure 13 consistently shows the proportion of world population to Chinese and Indian populations; hence the Chinese and Indian densities can be interpret as the probabilities of being within the different income ranges and being Chinese and Indian citizens, respectively. Several interesting features are highlighted by Figure 13 . In 2000, the mode of the global income distribution (1993 PPP $114), i.e. the income value that more individuals in the world were receiving, was largely determined by the level earned by a high proportion of Indian upper middle class citizens and members of the Chinese lower middle class (overlapping of the Chinese and Indian income densities in Figure 13 ). Focusing on the country-specific distributions, we can see that in 2000 incomes were less skewed in India compared with China (India's distribution had a larger density around the mean); in 2000, the Gini coefficient for India was equal to 0.29 compared with a value of 0.42 in China. In fact, due to the relatively unequal distribution in China, its richest citizens could be part of the global middle class in 2000. By year 2030, after several years of growth rates higher than the world average, China becomes the country that accounted for more global middle class members, hence reshaping the global distribution. Growth in China causes a decrease in the global density around the mode and an increase in the probability of being in income ranges above it. Although India will experience growth rates in per capita incomes above world average, the differential is not large enough to make this country significantly move along the global distribution. Nevertheless, given that the thresholds defining the global middle class are absolute values, India's growth also results in an increase in the global middle class. India's entrance into the global middle class is also partly explained by an increase in India's income inequality, expanding the upper tail of its distribution further to the right along the global density. 19 This increase in income dispersion helps the richest 5 percent Indian citizens enter the global middle class. Growth in China and India and, to a lesser extent, changes in their within-country inequality will have as an effect a tremendous increase in the global middle class resulting in a substantial improvement in global income inequality.
The Consequences of a Growing Global Middle Class
The ascent of hundreds of millions of Chinese, Indians and nationals from other developing countries into the global middle class will produce a large group of people in the developing world who can afford, and will demand access to, the standards of living that were previously reserved mainly for the residents of high-income countries. This may have two major implications: the demand for international goods and services will rise, and pressures for policies that favor global integration will increase.
Much of the effect of the middle-class expansion on the world economy will be realized through a changing demand for goods. The fact that the middle class will be growing at a much faster rate than the overall population (Table 3) implies that multinational enterprises will be able to market their products to a much larger audience in 2030 than they do today. Furthermore, the rules of this new global marketplace will be increasingly determined by the tastes and preferences of the developing world, particularly the desires of consumers in China and, to a lesser extent, India. Therefore, while most of the world's purchasing power will continue to be concentrated in the OECD countries, the global economic influence of those countries will vastly diminish. By 2030 marketing to the developing world will be a much more important strategy for multinationals than it is today.
The rise of the global middle class will also affect demand for services. For example, given the strong correlation between income and determinants of human capital accumulation like health and education levels, the growing middle class is likely to demand more and better health and education. Therefore the increased emphasis on health and education among the middle class will deepen the human capital stocks hence establishing the foundations for continued growth in the developing countries. However, the increasing demand for education and health is likely to put pressure on the budgets of developing-country governments and will require heightened policy attention in the future.
Today the median voter in most developing countries is unlikely to be a member of the global middle class; by 2030 the middle class members in developing countries will constitute a significant share of their home population increasing the likelihood of finding the median voter among them. In China, for example, the median and mode earner will be members of the global middle class in 2030 ( Figure 13 ). These changes are likely to have an impact on the domestic policy arena. Some evidence points to a correlation between rising incomes and a shift in demand towards more globalization-supportive policies. Other policy goals-among them improved transparency, intensified anticorruption efforts, and demand for a more open society and cleaner environment-are also likely to move to the forefront of the policy agenda with the expansion in the size of the middle class.
V. Conclusions
This paper analyzed, in an ex-ante fashion, the effects that economic expansion in China and India will have on global growth and the global income distribution. The results under the baseline scenario show that, between 2005 and 2030, global GDP more than doubles, with China and India accounting for a significant share (18 percent) of global expansion. In terms of income per capita, in 2005 the average Chinese had an income one fifth of what the average citizen of a high-income country would earn and, by 2030, this gap narrows to almost one half. Due to faster population growth and more measured expansion in real GDP, per capita incomes in India are likely to rise much more slowly than in China, catching up from one tenth of average incomes in rich countries in 2005 to less than one sixth in 2030. This strong economic expansion of China and India also explains two key features of the evolution of the global income distribution in the next 25 years: a) a reduction of global inequality and b) the emergence of a large 'global' middle class. According to our simulations, 4.3 of the 5 points reduction of the global Gini are due to the decline in income differences between Chinese and Indian citizens and the rest of the world. Besides, China, by itself, will account for almost half of the total increase in the 'global' middle class (310 million out of the total 740 million new entrants).
These results highlight the fact that aggregate indicators of inequality of the global distribution of income depend heavily on changes between countries and much less on changes within countries. From a global inequality perspective, this is certainly true in a situation where very populous and initially poor countries (China and India) are growing at a rate above that of rich countries. In an era of globalization, global inequality has become more policy relevant. Through easier international movement and communication, citizens in individual countries are more aware of the (economic) situation in other countries and this enhanced awareness is behind emerging political demands (for a more equal global income distribution). Consider for instance the case of multilateral trade negotiations. As illustrated by the impasse in the Doha negotiations, the progress toward freer trade is currently stymied and will take a major effort among the rich and poor countries together to realize even its limited progress. However even though changes between countries explain a lot of the change in the aggregate index, a lot is also happening within countries. These changes of income distribution at the national level are still crucial for domestic policy and growth prospects of individual countries. Indeed, one of the main novelties of the GIDD framework consists of its modeling of within country income distribution. Although not explicitly analyzed here, behind the aggregate (global) results reported in the main section of this paper, are changes in the distribution of income within all of the 64 countries for which individual data are available. In fact, increases of inequality within many countries contrast with the reported decrease of the global inequality; however, a thorough analysis of these individual countries' trends is beyond the scope for this paper and more information can be found in Bussolo, De Hoyos, and Medvedev (2007) and World Bank (2007) . 
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